The dielectric constant e' and dielectric loss s" are measured for concentrated solutions of n-dodecanol and n-octanol with five non-polar solvents at five frequencies between 2 and 400 MHz at three temperatures between 20 and 60 °C. The effective dipole moments have been calculated and found to decrease with increasing dilution. The relaxation times of the concentrated solutions are lower than that of the pure alcohols, decrease with dilution and are dependent on the nature of the non-polar solvents.
Introduction
The relaxation times of concentrated solutions of n-butanol in non-polar solvents have been studied before 1 and it is aimed in this communication to find out whether the behaviour of the long-drain alcohols is similar to, or different from that of nbutanol.
proaches at lower concentrations the value fx obtained from dilute solutions 2 , which is 1.70 D. For butanol solutions 1 , ju0 approaches the value 1.84 D. Anyhow, this does not mean that the associates are fully decomposed, as it was found before 3 that at still increasing dilution, ju0 readies a minimum which indicates that non-polar associates are dominant.
Experimental
E and e" have been measured at three temperatures between 20 and 60 °C at 100, 200 and 400 MHz using the second method of Drude to an accuracy of 2%. The description and calibration of the apparatus is given in K Pure n-dodecanol and n-octanol were obtained from B. D. H. Poole, England, carefully dried and fractionally distilled before use. As non-polar solvents, pure CC14 , benzene, heptane, decalin and medical paraffin oil were used.
Results and Discussions

Dipole Moment
The effective dipole moments (/Uq) for the investigated concentrated solutions of n-dodecanol and n-octanol in non-polar solvents are calculated in the same way as given before 1 . The values obtained are plotted in Fig. 1 versus the dipole concentration N1, together with the values obtained before for the pure alcohols. It is clear that ,u0 for the different mixtures decreases with increasing dilution. It seems that jii0 depends essentially upon the dipole concentrtaion. It is to be added that ju0 ap- This behaviour was observed in our laboratory in the case of dilute n-octanol solutions 4 as shown in Figure 1 . ju0 for the mixtures decreases with increasing temperature which means that the polar associates are decreased, but the decrease is about the same as that for the pure alcohol.
Dispersion and Absorption
It is to be emphasized that the main absorption region of pure normal alcohols and of their concen- trated solutions in non-polar solvents is found in all cases till now to follow a Debye curve [5] [6] [7] [8] [9] [10] . So, the three measured values of e" at 100, 200, and 400 MHz are sufficient to define this absorption curve using the COLE-COLE 11 semicircle method or the familiar DEBYE equation 12 .
Examples of the Cole-Cole semicircles are given in Figure 2 . It is to be noted that the accuracy of the analysis at 60 °C is less than at 20 and 40 °C because the measured values of e" lie on one side of the curve before the maximum. The relaxation times obtained at 30 and 40 °C for the different mixtures of n-dodecanol and those obtained at 20 and 40 °C for n-octanol mixtures are given in Tables 1 and 2 . It is to be noted that for the same dipole concentration Nx, the relaxation time r is dependent on the nature of the non-polar solvent.
Therefore, it is appropriate to compare the variation in the relaxation time t with that of viscosity rj. This is shown in Figure 3 . It is found that when the viscosity of the mixture is lower than that of the pure alcohol, then r decreases with the decrease of the viscosity, whereby the solvents of lower viscosities lead to longer relaxation times. At higher temperatures (60 °C), the decrease in r with the decrease in viscosity is small.
The mixtures with paraffin oil are more viscous than the pure alcohols, and in spite of that the relaxation time decreases with the addition of more oil, i. e. with the increase in viscosity. This behaviour was found before by KLAGES 9 in the case of n-dodecanol mixtures with oil.
From the temperature dependence of the relaxation time, the activation energy AH and activation entropy AS have been calculated after EYRING and KAUZMANN 13 for the different mixtures. The results are given in Tables 1 and 2 . For the solvents of lower viscosity than the pure alcohols, AH and AS are less than that of the pure alcohol and decrease with dilution. On the other hand, AH and AS increase a little with dilution in the case of paraffin 
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